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1
IMAGE FORMING APPARATUS AND LOW
POWER DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims all benefits accruing under 35
U.S.C. §119 from Korean Patent Application No. 10-2009-
0084921, filed Sep. 9, 2009, in the Korean Intellectual Prop-
erty Office, the disclosure of which is incorporated herein by
reference.

BACKGROUND

1. Field

Aspects relate to an image forming apparatus and a low
power driving method thereof.

2. Description of the Related Art

A low power mode is a mode in which the power supply to
most of the modules is shut down or minimized so as to
minimize power consumption when a system is inactive. In
order to implement lower standby power, the power supply
may be shut down to main memory (in general, external
dynamic random access memory (DRAM)), or the main
memory may enter self refresh state and internal memory (in
general, internal static random access memory (SRAM))
which is not in use in system on chip (SOC) drives a program.
SRAM usually uses small quantity of memory of approxi-
mately 128 kilobytes.

However, as in a Universal Serial Bus (USB) driver for
printers or large-capacity storage devices, if bulk data trans-
mission is required or the number of supportable interfaces is
increased, space taken up by a stack is increased, so it is
difficult to implement all functions of the USB driver in a
small-capacity SRAM.

In addition, it is inefficient to apply large-capacity SRAM
of'a high cost.

Ifa device whichis used as a USB device cuts off the power
supply to the external DRAM so as to enter the low power
mode, a USB driver in the external DRAM also stops its
operation, so the device cannot communicate with a USB and
a host device. In particular, if the host device, for example, a
personal computer (PC) sends a specific operation command,
for example, a printing command to the device through the
USB, the host device cannot perform the command (that is,
the PC recognizes that connection with the device is cut.).
Accordingly, in a related art, the external DRAM should
operate normally in the low power mode.

If power is continuously supplied to the external DRAM,
standby power is consumed. To consume lower power, if the
power supply is cut off to the external DRAM, the USB driver
does not operate, so communication through the USB may be
impossible. In this case, if a program which monitors the state
of'the device using the USB approaches, it is determined that
the device is turned off, thereby causing inconvenience. For
example, if the PC is connected to the printer through the USB
and has a printer monitoring program, when the DRAM of'the
printer is turned off and the USB driver does not operate, the
PC may recognize that the printer is in an abnormal state or
connection with the printer is cut off.

Therefore, there is a need for a low power driving method
of an image forming apparatus.

SUMMARY

Aspects provide an image forming apparatus and a low
power driving method thereof.
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2

Additional aspects and/or advantages will be set forth in
part in the description which follows and, in part, will be
apparent from the description, or may be learned by practice
of the invention.

In accordance with an exemplary embodiment, there is
provided an image forming apparatus including a control
interface unit to perform Universal Serial Bus (USB) control
communication, a data interface unit to perform USB data
communication, and a control unit to perform an event in a
low power mode according to a signal input through the
control interface unit, and to perform an event in a normal
mode according to a signal input through the control interface
unit and the data interface unit.

According to an aspect, in the low power mode, if a signal
is input through the data interface unit, the control unit may
convert the low power mode into the normal mode.

According to an aspect, the image forming apparatus may
further include a first memory unit to be used in the normal
mode, a second memory unit to be used in the low power
mode, and a power supply unit to supply power to the first
memory unit and the second memory unit, wherein if the
image forming apparatus operates in the low power mode, the
control unit controls the power supply unit to cut off the
power supply to the first memory unit.

According to an aspect, the control unit may include a main
controller to control operation of the image forming appara-
tus in the normal mode, and a sub-controller to control opera-
tion of the image forming apparatus in the low power mode.

According to an aspect, in the low power mode, the sub-
controller may check whether or not interrupt is caused by the
control interface unit or the data interface unit.

According to an aspect, if interrupt is caused by the control
interface unit, the sub-controller may process an event related
to the interrupt, and if interrupt is caused by the data interface
unit, the sub-controller may convert the low power mode into
the normal mode.

According to an aspect, the control interface unit may be a
control end point, and the data interface unit may be a bulk
type IN/OUT end point.

In accordance with another exemplary embodiment, there
is provided a low power driving method of an image forming
apparatus which includes a control interface unit to perform
Universal Serial Bus (USB) control communication, and a
data interface unit to perform USB data communication, the
method including checking whether or not a signal is input
though the control interface unit or the data interface unitin a
low power mode, and if a signal is input through the control
interface unit, performing an event according to the input
signal, and if a signal is input through the data interface unit,
converting the low power mode into a normal mode.

According to an aspect, the method may further include if
the image forming apparatus operates in the low power mode,
cutting off the power supply to a first memory unit which is
used in the normal mode, and maintaining the power supply to
a second memory unit which is used in the low power mode.

According to an aspect, the method may further include if
the image forming apparatus operates in the low power mode,
cutting off the power supply to a main controller which con-
trols operation of the image forming apparatus in the normal
mode, and maintaining the power supply to a sub-controller
which controls operation of the image forming apparatus in
the low power mode.

According to an aspect, the control interface unit may be a
control end point, and the data interface unit may be a bulk
type IN/OUT end point.
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In addition to the exemplary embodiments and aspects as
described above, further aspects and embodiments will be
apparent by reference to the drawings and by study of the
following descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

A Dbetter understanding of the present disclosure will
become apparent from the following detailed description of
exemplary embodiments and the claims when read in connec-
tion with the accompanying drawings, all forming apart of the
disclosure of this invention. While the following written and
illustrated disclosure focuses on disclosing exemplary
embodiments, it should be clearly understood that the same is
by way of illustration and example only and that the invention
is not limited thereto. The spirit and scope of the present
invention are limited only by the terms of the appended
claims. The following represents brief descriptions of the
drawings, wherein:

FIGS. 1A and 1B are block diagrams illustrating a configu-
ration of an image forming apparatus according to an exem-
plary embodiment;

FIG. 2 is a block diagram illustrating the relation between
the image forming apparatus shown in FIG. 1B and a host
device;

FIG. 3 is a block diagram illustrating a configuration of an
end point according to an exemplary embodiment;

FIG. 4 illustrates a USB packet analysis table according to
an exemplary embodiment; and

FIG. 5 is a flow chart illustrating a method for operating an
image forming apparatus in a low power mode according to
an exemplary embodiment.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments,
examples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.

FIG. 1A is a schematic block diagram illustrating a con-
figuration of an image forming apparatus according to an
exemplary embodiment.

Referring to FIG. 1A, the image forming apparatus 100
may include a Universal Serial Bus (USB) interface unit 110
and a control unit 120. The image forming apparatus 100 may
be printers, copiers, scanners, facsimile machines, or multi-
function peripherals (MFPs) having combined functions in a
single device.

The USB interface unit 110 performs USB communication
with at least one external device. The at least one external
device may be host devices such as personal computers (PCs).

The USB interface unit 110 may include a control interface
unit 111 to perform USB control communication with the at
least one external device, and a data interface unit 112 to
perform USB data communication with the at least one exter-
nal device.

More specifically, the USB interface unit 110 may be
implemented as an end point which is a logical port. Detailed
description is given below with reference to the following
drawings.

The control unit 120 controls the overall operation of the
image forming apparatus 100, and in particular, controls a low
power mode and a normal mode of the image forming appa-
ratus 100.
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In the low power mode, the control unit 120 performs an
event according to a signal input through the control interface
unit 111, and in the normal mode, the control unit 120 per-
forms an event according to a signal input through the control
interface unit 111 and the data interface unit 112.

In the low power mode, if the control unit 120 receives a
signal through the data interface unit 112, the control unit 120
enters the normal mode.

FIG. 1B is a block diagram illustrating a detailed configu-
ration of the image forming apparatus shown in FIG. 1A.

Referring to FIG. 1B, the image forming apparatus 100
may include a USB interface unit 110, a control unit 120, a
first memory unit 130, a second memory unit 140, and a
power supply unit 150. Among the components of the image
forming apparatus 100 of FIG. 1B, detailed description of
components overlapping the image forming apparatus 100 of
FIG. 1A is not repeated.

The control unit 120 converts the normal mode into the low
power mode if a preset condition is satisfied, for example, if
there is no command for a preset period of time. This is
merely an example, and there may be diverse conditions for
mode conversion.

In addition, the control unit 120 converts the low power
mode into the normal mode if a preset condition is satisfied.
For example, when the image forming apparatus 100 is a
printer, if a panel key is input, a printing service is requested,
of a fax rings, the control unit 120 converts the low power
mode into the normal mode.

If the control unit 120 converts the normal mode into the
low power mode, the control unit 120 copies a program to
control the low power mode from the first memory unit 130
into an executable area of the second memory unit 140. The
first memory unit 130 is main memory which may be imple-
mented as, for example, dynamic random access memory
(DRAM). The first memory unit 130 may store a program
capable of supporting USB communication in the normal
mode, applications, etc, including a USB driver.

The second memory unit 140 may store a program capable
of supporting the low power mode, applications, and may be
implemented as static random access memory (SRAM).

The program to control the low power mode includes the
USB driver. The USB driver includes only a routine which is
in charge of processing control end point and a routine which
is needed to be woken to return to the normal mode. The
program to control the low power mode requires lower capac-
ity compared with the USB program which is stored in the
first memory unit 130.

If copying the program to control the low power mode is
complete, the control unit 120 cuts oft the power supply to
most of system modules and the image forming apparatus 100
enters the low power mode.

In the low power mode, the control unit 120 checks
whether or not interrupt is caused by the control interface unit
111 or the data interface unit 112.

If interrupt is caused by the control interface unit 111, the
control unit 120 processes a corresponding service.

If interrupt is not caused by the control interface unit 111
but caused by the data interface unit 112, the control unit 120
reads printing data, stores the printer data in the second
memory unit 140, returns to the normal mode, and processes
a corresponding service. This is merely an exemplary
embodiment. According to whether the USB is in First In
First Out (FIFO) mode or in direct memory access (DMA)
mode, the control unit 120 may return to the normal mode and
store printing data in the first memory unit 130.

More specifically, if interrupt is caused by the data inter-
face unit 112, that is, if a specific operation command is input
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by the data interface unit 112, the control unit 120 stores data
from the second memory unit 140 into the first memory unit
130 which is accessible by the USB driver in the normal
mode. In this case, all hardware becomes active and if the
USB driver begins its operation, the control unit 120 pro-
cesses the interrupt and subsequently following events.

That is, in the low power mode, the image forming appa-
ratus 100 according to the exemplary embodiment processes
only a service input by the control interface unit 111. This is
because the second memory unit 140 has limited storage
capacity.

The power supply unit 150 supplies power to the first
memory unit 130 and the second memory unit 140 according
to operation of the control unit 120.

More specifically, the power supply unit 150 supports the
low power mode by cutting off power to the first memory unit
130 and maintaining power supply to the second memory unit
140.

The control unit 120 may be implemented as only a main
controller which supports both the normal mode and the low
power mode, or implemented separately as a main controller,
which supports the normal mode, and a sub-controller, which
supports the low power mode.

If the control unit 120 is implemented as only a main
controller, that is, if main firmware related to control of the
normal mode and micro firmware related to control of the low
power mode are implemented on a single chip, the low power
mode may be implemented by lowering frequency of the
main controller as described above or configuring a gated
clock in designing the main controller and thus cutting off
clock input for blocks which do not operate in the low power
mode. Inthis case, the micro firmware may be built in an inner
memory (SRAM) of the main controller. The SRAM main-
tains data without refresh, and is thus faster than the DRAM
in reaction rate. As a result, fast conversion is enabled from
the low power mode to the normal mode.

To the contrary, if the control unit 120 is implemented
separately as a main controller and a sub-controller, that is, if
main firmware related to control of the normal mode and
micro firmware related to control of the low power mode are
implemented on respective chips, the low power mode may be
implemented by supplying power only to the sub-controller.

In the exemplary embodiment, the control unit 120 is
implemented separately as a main controller and a sub-con-
troller for convenience of description.

FIG. 2 is a block diagram illustrating the relation between
the image forming apparatus shown in FIG. 1B and a host
device. Among the components shown in FIG. 2, detailed
description of components overlapping components
described in FIG. 1B is not repeated.

The host device 200 may be implemented as a personal
computer (PC) or a user terminal device such as personal
digital assistants (PDAs) and portable media players (PMPs).

The host device 200 may include an application 210 and a
host controller 220.

The application 210 may be software supporting a USB
function in an operating system (OS).

The host controller 220 indicates a USB bus interface of the
host device 200, and includes all software and hardware
which enable a USB device (that is, the image forming appa-
ratus 100) to be connected to the host device 200.

The host device 200 may further include a printer driver
(unnumbered) which converts printing data written using an
application program into a printer language which can be
interpreted by the image forming apparatus 100. The printer
driver may be included in the host controller 220. In addition,
the host device 200 may further include general components
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constituting host devices such as an input unit (not shown)
and a display unit (not shown).

Hereinafter, general concept of an end point and a pipe is
briefly described for better understanding of the embodi-
ments.

An end point is a logical port and is an end of flow of
communication, which has a unique identification (ID). An
end point includes information regarding data transmission
direction (an input end point and an output end point). An end
point may include an access frequency of a bus, requirements
in delay of access of a bus, requirements for bandwidth, the
number of end points, requirements for error handling, the
maximum size of packet which the end point can accept, the
type of transmission, the transmission direction, etc.

A pipe is the link between an end point in a device and
software in a host. A pipe is divided into a stream pipe and a
message pipe according to features. A stream pipe and a
message pipe are different and exclusive. A stream pipe has
no defined USB format and supports one-way communica-
tion. A message pipe has a defined USB format and supports
two-way communication.

Detailed description of an end point and a pipe is omitted
here since USB specifications provide description thereof in
detail.

The image forming apparatus 100 communicates with the
host device 200 through a USB, and has a control end point
111 (the control interface unit which is described above) and
a plurality of end points 112 and 113 (the data interface unit
which is described above) in the USB interface unit 110. The
end points except for the control end point 111 are slightly
different according to a transmission method, but may be
simply considered as logical ports for data transmission and
are thus referred to hereinafter as data end points.

The control end point 111 is a logical port to determine
whether or not the host device 200 is connected to the image
forming apparatus 100 through a series of procedures called
enumeration, and, if connected, to obtain information regard-
ing the image forming apparatus 100 or set the image forming
apparatus 100 to be communicable with the host device 200.
That is, the control end point 111 is used while enumeration
is performed or a device on a bus operates (when the device is
recognized). Accordingly, the control end point 111 is a basic
end point to be in charge of connection/removal/recognition
of a device, so any device should have one. In addition, the
control end point 111 should be always controllable.

The control end point 111 uses a message pipe unlike the
data end points, and thus enables two-way transmission.

The data end points 112 and 113 are used for data trans-
mission, and may be at least one of bulk type IN/OUT end
points, isochronous type IN/OUT end points, and interrupt
type IN/OUT end points.

A bulk type IN/OUT end point exactly transmits compara-
tively a huge amount of data, with a total disregard for time,
and retransmits data if a transmission error may occur in the
bus. For example, a bulk type IN/OUT end point may be used
for data transmission of a storage device such as a hard disk.
In addition, a bulk type IN/OUT end point uses a stream pipe,
and thus supports one-way transmission.

An isochronous type IN/OUT end point is used mainly for
devices which values real-time communication such as
audios above everything else, uses a stream pipe, and thus
supports one-way transmission.

An interrupt type IN/OUT end point is used mainly for
devices which need periodical signal transmission and recep-
tion, uses a stream pipe, and thus supports one-way transmis-
sion.
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In general, since the image forming apparatus 100 requires
large quantity of transmission, a bulk type IN/OUT end point
may be used.

The data end points 112 and 113 may select the number and
the direction according to feature of interface. A manufac-
turer may selectively determine the number and function of
the data end points 112 and 113 according to specifications of
the device.

For example, a configuration of end points of a multifunc-
tion peripheral is shown in FIG. 3.

In FIG. 3, if it is assumed that an interface I 112" is for a
printer and an interface II 113' is for a scanner, an OUT end
point 112'-2 of the interface 1 112' is an end point for receiving
printing data from a host device 200', and an IN end point
113'-1 of the interface I1 113' is an end point for transmitting
scanned data from the host device 200". In FIG. 3, the host
device 200" includes first and second host controllers 220'-1
and 220'-2. The first and second host controllers 220'-1 and
220'-2 may include device drivers I and II, respectively (un-
numbered).

A main controller 121 controls the normal mode.

That is, the main controller 121 controls a basic function of
an image forming apparatus 100' such as copying, scanning,
faxing, etc in the normal mode.

In addition, the main controller 121 converts the normal
mode into the low power mode if a preset condition is satis-
fied, for example, if there is no command for a preset period
of time. This is merely an example. When a specific user
command is input, the main controller 121 may convert the
normal mode into the low power mode.

That is, if the image forming apparatus 100 does not per-
form any job or if there is no operating command such as
copying, scanning, and faxing which can be input using
diverse user interfaces such as a panel on the image forming
apparatus 100, a USB or a network for a preset period of time,
the main controller 121 converts the normal mode into the low
power mode.

If the main controller 121 converts the normal mode into
the low power mode, the main control unit 121 copies a
program to control the low power mode from the first memory
unit 130 into an executable area of the second memory unit
140. The first memory unit 130 is main memory which may
store a program required for the overall operation of the
image forming apparatus 100, applications, etc. The first
memory unit 130 may be implemented as DRAM and the
second memory unit 140 may be implemented as SRAM.

The program to control the low power mode includes the
USB driver. The USB driver includes only a routine which is
in charge of processing control end point and a routine which
is needed to be woken to return to the normal mode. The USB
program which is stored in the second memory unit 140
requires lower capacity compared with the USB program
which is stored in the first memory unit 130, and can thus be
implemented as low capacity memory.

If copying the program to control the low power mode is
complete, the power supply to most of system modules
including the first memory unit 130 is cut off and the image
forming apparatus 100 enters the low power mode.

In the low power mode, the sub-controller 122 checks
whether or not interrupt is caused by the control end point 111
or the data end point 112.

If interrupt is caused by the control end point 111, the
sub-controller 122 processes a corresponding event by
executing the program and application stored in the second
memory unit 140.

If interrupt is not caused by the control end point 111 but
caused by the data end point 112, the control unit 120 reads
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printing data, stores the printer data in the second memory
unit 140, returns to the normal mode, and processes a corre-
sponding service. This is merely an exemplary embodiment.
According to whether the USB is in First In First Out (FIFO)
mode or in direct memory access (DMA) mode, the image
forming apparatus 100 may return to the normal mode and
store printing data in the first memory unit 130.

More specifically, if interrupt is caused by the data end
point 112, that is, if a specific operation command is input by
the data end point 112, the image forming apparatus 100
stores data from the second memory unit 140 into the first
memory unit 130 which is accessible by the USB driver in the
normal mode. In this case, all hardware becomes active and if
the USB driver begins its operation, the image forming appa-
ratus 100 processes the interrupt and subsequently following
events.

The components illustrated in FIGS. 1 to 3 and the dispo-
sition thereof are merely an exemplary embodiment, so some
elements may be deleted and more elements can be added
according to circumstances. Their disposition also may
change.

FIG. 4 illustrates a USB packet analysis table according to
an exemplary embodiment.

Referring to FIG. 4, the printer driver 220 of the host device
200 transmits a manufacturer limitation or class limitation
request to the image forming apparatus 100 through the con-
trol end point (end point 0: ENDP 0) on occasion. The sub-
sequently following bulk transmission is a printing command
through end point 1 (see reference letter “A’). This means that
in the low power mode, requests may be continuously gener-
ated through the control end point. Such a manufacture limi-
tation request may vary according to the manufacturer.

If the image forming apparatus 100 receives requests as
shown in FIG. 4, the sub-controller processes requests for the
control end point from Transfer 48 to Transfer 64. Subse-
quently, if the image forming apparatus 100 receives a print-
ing command such as Transfer 65 through end point 1, the low
power mode changes to the normal mode and the main con-
troller processes a corresponding event.

FIG. 5 is a flow chart illustrating a method for operating an
image forming apparatus in a low power mode according to
an exemplary embodiment of the present invention.

Referring to FIG. 5, in operation S510, in the low power
mode, it is checked whether or not interrupt is caused by the
USB interface unit.

In operation S520, if interrupt is caused by the USB inter-
face unit, it is determined whether or not the interrupt signal
is caused by the control interface unit.

In operation S530, if the interrupt signal is caused by the
control interface unit, the image forming apparatus processes
a corresponding event.

In operation S540, if the interrupt signal is not caused by
the control interface unit but caused by the data interface unit,
the image forming apparatus returns to the normal mode.

Subsequently, in the normal mode, the image forming
apparatus performs all events requested through both the
control interface unit and the data interface unit.

The control interface unit performs USB control commu-
nication and may be a control end point.

The data interface unit performs USB data communication
and may be a data end point, that is, all end points other than
a control end point.

The control end point is a logical port to determine whether
or not the host device is connected to the image forming
apparatus through a series of procedures called enumeration
and, if connected, to obtain information regarding the image
forming apparatus or set the image forming apparatus to be
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communicable with the host device. That is, the control end
point is used while enumeration is performed or a device on a
bus operates (when the device is recognized). The control end
point uses a message pipe unlike the data end point, and thus
enables two-way transmission.

The data end point is used for data transmission, and may
be at least one of bulk type IN/OUT end points, isochronous
type IN/OUT end points, and interrupt type IN/OUT end
points. The data end point uses a stream pipe, and thus sup-
ports one-way transmission.

The normal mode is controlled by the main controller and
the low power mode is controlled by the sub-controller.

Applications and programs which are needed to operate in
the normal mode may be stored in external memory such as
DRAM.

Applications and programs which are needed to operate in
the low power mode may be stored in internal memory such as
DRAM.

If the image forming apparatus operates in the low power
mode, the power supply is cut off to the external memory used
in the normal mode and the power supply is maintained to the
internal memory used in the low power mode.

As described above, according to the exemplary embodi-
ment of the present invention, although the power supply is
cut off to the main memory in which the USB driver operates,
USB communication is enabled normally. Using small-ca-
pacity SRAM in the SOC, cost for an additional SRAM may
be saved and the low power mode may be eftectively imple-
mented.

In the exemplary embodiment of the present invention, an
image forming apparatus is described, but this is merely an
example. The technical idea of the present invention may also
be applied to any kinds of electronic devices capable of USB
communication.

Although a few embodiments of the present invention have
been shown and described, it would be appreciated by those
skilled in the art that changes may be made in this embodi-
ment without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and their
equivalents.

What is claimed is:

1. An image forming apparatus, comprising:

a control interface unit to perform Universal Serial Bus
(USB) control communication by using a control signal
received from a host device;

a data interface unit to perform USB data communication
by using data received from the host device; and

a control unit to receive the control signal from the control
interface unit, to receive the data from the data interface
unit, to perform an event in a low power mode if a signal
is received from the control interface unit, and to per-
form an event in a normal mode if a signal is received
from the data interface unit.

2. The image forming apparatus according to claim 1,
wherein in the low power mode, ifa signal is input through the
data interface unit, the control unit converts the low power
mode into the normal mode.

3. The image forming apparatus according to claim 1,
further comprising:

a first memory unit to be used in the normal mode;

a second memory unit to be used in the low power mode;

and

a power supply unit to supply power to the first memory
unit and the second memory unit,

wherein if the image forming apparatus operates in the low
power mode, the control unit controls the power supply
unit to cut oft the power supply to the first memory unit.
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4. The image forming apparatus according to claim 3,
wherein the control unit comprises:

amain controller to control operation of the image forming
apparatus in the normal mode; and

a sub-controller to control operation of the image forming
apparatus in the low power mode.

5. The image forming apparatus according to claim 4,
wherein in the low power mode, the sub-controller checks
whether or not interrupt is caused by the control interface unit
or the data interface unit.

6. The image forming apparatus according to claim 5,
wherein if interrupt is caused by the control interface unit, the
sub-controller processes an event related to the interrupt, and
if interrupt is caused by the data interface unit, the sub-
controller converts the low power mode into the normal
mode.

7. The image forming apparatus according to claim 1,
wherein the control interface unit is a control end point, and
the data interface unit is a bulk type IN/OUT end point.

8. A low power driving method of an image forming appa-
ratus which comprises a control interface unit to perform
Universal Serial Bus (USB) control communication by using
a control signal received from a host device, and a data inter-
face unit to perform USB data communication by using data
received from the host device, the method comprising:

checking, by a control unit, whether a signal is received
from the control interface unit and the data interface unit
in a low power mode; and

if a signal is received by the control unit from the control
interface unit, performing an event by using the input
signal, and if a signal is received by the control unit from
the data interface unit, converting the low power mode
into a normal mode.

9. The method according to claim 8, further comprising:

if the image forming apparatus operates in the low power
mode, cutting off the power supply to a first memory unit
which is used in the normal mode, and maintaining the
power supply to a second memory unit which is used in
the low power mode.

10. The method according to claim 8, further comprising:

if the image forming apparatus operates in the low power
mode, cutting off the power supply to a main controller
which controls operation of the image forming appara-
tus in the normal mode, and maintaining the power sup-
ply to a sub-controller which controls operation of the
image forming apparatus in the low power mode.

11. The method according to claim 8, wherein the control
interface unit is a control end point, and the data interface unit
is a bulk type IN/OUT end point.

12. An image forming apparatus, comprising:

a control interface unit to receive a control signal from a
host device and to perform Universal Serial Bus (USB)
control communication;

a data interface unit to receive data from the host device and
to perform USB data communication;

a control unit to receive the control signal from the control
interface unit, to receive the data from the data interface
unit, to control a low power mode and a normal mode of
the image forming apparatus, to perform an event in the
low power mode if a signal is received from the control
interface unit, and to perform an event in the normal
mode if a signal is received from the data interface unit;

a first memory unit to be used in the normal mode; and

a second memory unit to be used in the low power mode,

wherein when the control unit converts the normal mode
into the low power mode, the control unit stores a pro-
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gram to control the low power mode in the second
memory unit, and the program includes a USB driver.

13. The image forming apparatus according to claim 12,
wherein the control unit stores the program to control the low
power mode in the second memory unit by copying the pro-
gram from the first memory unit into an executable area of the
second memory unit,

and the USB driver includes only a routine to process

control end point and a routine to return to the normal
mode.

14. The image forming apparatus according to claim 13,
wherein the program to control the low power mode stored in
the second memory unit requires lower capacity relative to a
USB program stored in the first memory unit which includes
the USB driver copied by the control unit and stored in the
second memory unit.

15. The image forming apparatus according to claim 12,
wherein if an interrupt is caused by a data end point, the
control unit reads printing data, stores the printing data in the
second memory unit, and returns to the normal mode, and

the printing data from the second memory unit is stored in

the first memory unit.

16. The image forming apparatus according to claim 12,
wherein the control unit comprises:

amain controller to control operation of the image forming

apparatus in the normal mode; and

a sub-controller to control operation of the image forming

apparatus in the low power mode,

wherein if the low power mode power is supplied to the

sub-controller and cut off to the main controller, the
sub-controller checks whether an interrupt is caused by
the control interface unit or the data interface unit, and
when an interrupt is caused by the control interface unit
the sub-controller executes the program stored in the
second memory unit.

17. A low power driving method of an image forming
apparatus which comprises a control interface unit which
receives a control signal from a host device to perform Uni-
versal Serial Bus (USB) control communication, and a data
interface unit which receives data from the host device to
perform USB data communication, the method comprising:

checking, by a control unit, whether a signal is received

from the control interface unit or the data interface unit
while the image forming apparatus is in a low power
mode;

controlling a low power mode and a normal mode of the

image forming apparatus;

converting the normal mode to the low power mode if a

preset condition is satisfied; and
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if a signal is received by the control unit from the control
interface unit, performing an event according to the
input signal, and if a signal is received by the control unit
from the data interface unit, converting the low power
mode into a normal mode,

wherein the converting the normal mode into the low

power mode comprises storing a program to control the
low power mode in a second memory unit used in the
low power mode, and the program includes a USB
driver.

18. The method according to claim 17, wherein the storing
the program to control the low power mode in the second
memory unit comprises copying the program from a first
memory unit used in the normal mode into an executable area
of the second memory unit,

and the USB driver includes only a routine to process

control end point and a routine to return to the normal
mode.

19. The method according to claim 18, wherein the pro-
gram to control the low power mode stored in the second
memory unit requires lower capacity relative to a USB pro-
gram stored in the first memory unit which includes the USB
driver copied and stored in the second memory unit.

20. The method according to claim 17, wherein if an inter-
rupt is caused by a data end point, the controlling further
comprises reading printing data, storing the printing data in
the second memory unit, and converting to the normal mode,

wherein the method further comprises storing the printing

data from the second memory unit in a first memory unit
used in the normal mode.
21. The method according to claim 17, wherein the con-
trolling further comprises:
controlling an operation of the image forming apparatus in
the normal mode using a main controller; and

controlling an operation of the image forming apparatus in
the low power mode using a sub-controller, the control-
ling the operation of the image forming apparatus in the
low power mode further comprising:

supplying power to the sub-controller;

cutting off power to the main controller;

checking, by the sub-controller, whether an interrupt is

caused by the control interface unit or the data interface
unit; and

executing, by the sub-controller, the program stored in the

second memory unit when an interrupt is caused by the
control interface unit.
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